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(i) For vehicles with automatic 

transmission, operate at idle with the 

transmission in ‘‘Drive’’ with the 

wheels braked, except that you may 

shift to ‘‘Neutral’’ for the first idle pe-

riod and for any idle period longer than 

one minute. If you put the vehicle in 

‘‘Neutral’’ during an idle, you must 

shift the vehicle into ‘‘Drive’’ with the 

wheels braked at least 5 seconds before 

the end of the idle period. Note that 

this does not preclude vehicle designs 

involving engine shutdown during idle. 

(ii) For vehicles with manual trans-

mission, operate at idle with the trans-

mission in gear with the clutch dis-

engaged, except that you may shift to 

‘‘Neutral’’ with the clutch engaged for 

the first idle period and for any idle pe-

riod longer than one minute. If you put 

the vehicle in ‘‘Neutral’’ during idle, 

you must shift to first gear with the 

clutch disengaged at least 5 seconds be-

fore the end of the idle period. Note 

that this does not preclude vehicle de-

signs involving engine operation with 

shutdown during idle. 

(4) Operate the vehicle with the ap-

propriate accelerator pedal movement 

necessary to follow the scheduled 

speeds in the driving schedule. Avoid 

smoothing speed variations and unnec-

essary movement of the accelerator 

pedal.

(5) Operate the vehicle smoothly, fol-

lowing representative shift speeds and 

procedures. For manual transmissions, 

the operator shall release the accel-

erator pedal during each shift and ac-

complish the shift without delay. If the 

vehicle cannot accelerate at the speci-

fied rate, operate it at maximum avail-

able power until the vehicle speed 

reaches the value prescribed in the 

driving schedule. 

(6) Decelerate as follows: 

(i) For vehicles with automatic 

transmission, use the brakes or accel-

erator pedal as necessary, without 

manually changing gears, to maintain 

the desired speed. 

(ii) For vehicles with manual trans-

mission, shift gears in a way that rep-

resents reasonable shift patterns for in- 

use operation, considering vehicle 

speed, engine speed, and any other rel-

evant variables. Disengage the clutch 

when the speed drops below 15 mph, 

when engine roughness is evident, or 

when good engineering judgment indi-

cates the engine is likely to stall. Man-

ufacturers may recommend shift guid-

ance in the owners manual that differs 

from the shift schedule used during 

testing, as long as both shift schedules 

are described in the application for cer-

tification; in this case, we may shift 

during testing as described in the own-

ers manual. 

§ 1066.420 Test preparation. 
(a) Follow the procedures for PM 

sample preconditioning and tare weigh-

ing as described in 40 CFR 1065.590 if 

you need to measure PM emissions. 

(b) For vehicles above 14,000 pounds 

GVWR with compression-ignition en-

gines, verify the amount of non-

methane hydrocarbon contamination 

as described in 40 CFR 1065.520(g). 

(c) Unless the standard-setting part 

specifies different tolerances, verify at 

some point before the test that ambi-

ent conditions are within the toler-

ances specified in this paragraph (c). 

For purposes of this paragraph (c), 

‘‘before the test’’ means any time from 

a point just prior to engine starting 

(excluding engine restarts) to the point 

at which emission sampling begins. 

(1) Ambient temperature must be (20 

to 30) °C. See § 1066.425(h) for cir-

cumstances under which ambient tem-

peratures must remain within this 

range during the test. 

(2) Dilution air conditions must meet 

the specifications in § 1066.110(b)(2). We 

recommend verifying dilution air con-

ditions just before starting each test 

interval.

(d) Control test cell ambient air hu-

midity as follows: 

(1) For vehicles at or below 14,000 

pounds GVWR, follow the humidity re-

quirements in Table 1 of this section, 

unless the standard-setting part speci-

fies otherwise. When complying with 

humidity requirements in the table, 

where no tolerance is specified, use 

good engineering judgment to main-

tain the humidity level near the speci-

fied value within the limitations of 

your test facility. 

(2) For vehicles above 14,000 pounds 

GVWR, you may test vehicles at any 

humidity.

VerDate Sep<11>2014 14:57 Oct 20, 2014 Jkt 232181 PO 00000 Frm 00955 Fmt 8010 Sfmt 8010 Y:\SGML\232181.XXX 232181rm
aj

et
te

 o
n 

D
S

K
2V

P
T

V
N

1P
R

O
D

 w
ith

 C
F

R



946

40 CFR Ch. I (7–1–14 Edition) § 1066.420 

TABLE 1 OF § 1066.420—TEST CELL HUMIDITY REQUIREMENTS

Test cycle 

Humidity
requirement

(grains H2O per 
pound dry air) 

Tolerance
(grains H2O per pound dry air) 

AC17 .......................................................................................... 69 ± 5 average, ± 10 instantaneous. 
FTP 1 and LA–92 ....................................................................... 50 
HFET ......................................................................................... 50 
SC03 .......................................................................................... 100 ± 5.
US06 .......................................................................................... 50 

1 FTP humidity requirement does not apply for cold (¥7 °C), intermediate (10 °C), and hot (35 °C) temperature testing. 

(e) You may perform a final calibra-

tion of proportional-flow control sys-

tems, which may include performing 

practice runs. 

(f) You may perform the following 

procedure to precondition sampling 

systems:

(1) Operate the vehicle over the test 

cycle.

(2) Operate any dilution systems at 

their expected flow rates. Prevent 

aqueous condensation in the dilution 

systems as described in 40 CFR 

1065.140(c)(6), taking into account al-

lowances given in § 1066.110(b)(2)(iv). 

(3) Operate any PM sampling systems 

at their expected flow rates. 

(4) Sample PM using any sample 

media. You may change sample media 

during preconditioning. You must dis-

card preconditioning samples without 

weighing them. 

(5) You may purge any gaseous sam-

pling systems during preconditioning. 

(6) You may conduct calibrations or 

verifications on any idle equipment or 

analyzers during preconditioning. 

(g) Take the following steps before 

emission sampling begins: 

(1) For batch sampling, connect clean 

storage media, such as evacuated bags 

or tare-weighed filters. 

(2) Start all measurement instru-

ments according to the instrument 

manufacturer’s instructions and using 

good engineering judgment. 

(3) Start dilution systems, sample 

pumps, and the data-collection system. 

(4) Pre-heat or pre-cool heat exchang-

ers in the sampling system to within 

their operating temperature tolerances 

for a test. 

(5) Allow heated or cooled compo-

nents such as sample lines, filters, 

chillers, and pumps to stabilize at their 

operating temperatures. 

(6) Adjust the sample flow rates to 

desired levels using bypass flow, if de-

sired.

(7) Zero or re-zero any electronic in-

tegrating devices before the start of 

any test interval. 

(8) Select gas analyzer ranges. You 

may not switch the gain of an ana-

lyzer’s analog operational amplifier(s) 

during a test. However, you may switch 

(automatically or manually) gas ana-

lyzer ranges during a test if such 

switching changes only the range over 

which the digital resolution of the in-

strument is applied. For batch ana-

lyzers, select ranges before final bag 

analysis.

(9) Zero and span all continuous gas 

analyzers using gases that meet the 

specifications of 40 CFR 1065.750. For 

FID analyzers, you may account for 

the carbon number of your span gas ei-

ther during the calibration process or 

when calculating your final emission 

value. For example, if you use a C3H8

span gas of concentration 200 ppm 

(μmol/mol), you may span the FID to 

respond with a value of 600 ppm (μmol/

mol) of carbon or 200 ppm of propane. 

However, if your FID response is equiv-

alent to propane, include a factor of 

three to make the final calculated hy-

drocarbon mass consistent with a 

molar mass of 13.875389. When utilizing 

an NMC–FID, span the FID analyzer 

consistent with the determination of 

their respective response factors, RF,

and penetration fractions, PF, accord-

ing to 40 CFR 1065.365. 

(10) We recommend that you verify 

gas analyzer responses after zeroing 

and spanning by sampling a calibration 

gas that has a concentration near one- 

half of the span gas concentration. 

Based on the results, use good engi-

neering judgment to decide whether or 
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not to re-zero, re-span, or re-calibrate a 

gas analyzer before starting a test. 

(11) If you correct for dilution air 

background concentrations of associ-

ated engine exhaust constituents, start 

sampling and recording background 

concentrations at the same time you 

start sampling exhaust gases. 

(12) Turn on cooling fans imme-

diately before starting the test. 

(h) Proceed with the test sequence 

described in § 1066.425. 

§ 1066.425 Performing emission tests. 
(a) See the standard-setting part for 

drive schedules. These are defined by a 

smooth fit of a specified speed vs. time 

sequence.

(b) The driver must attempt to follow 

the target schedule as closely as pos-

sible, consistent with the specifica-

tions in paragraph (b) of this section. 

Instantaneous speeds must stay within 

the following tolerances: 

(1) The upper limit is 2.0 mph higher 

than the highest point on the trace 

within 1.0 s of the given point in time. 

(2) The lower limit is 2.0 mph lower 

than the lowest point on the trace 

within 1.0 s of the given time. 

(3) The same limits apply for vehicle 

operation without exhaust measure-

ments, such as vehicle preconditioning 

and warm-up, except that the upper 

and lower limits for speed values are 

±4.0 mph. In addition, up to three oc-

currences of speed variations greater 

than the tolerance are acceptable for 

vehicle operation in which no exhaust 

emission standards apply, as long as 

they occur for less than 15 seconds on 

any occasion and are clearly docu-

mented as to the time and speed at 

that point of the driving schedule. 

(4) Void the test if you do not main-

tain speed values as specified in this 

paragraph (b), except as allowed by this 

paragraph (b)(4). Speed variations (such 

as may occur during gear changes or 

braking spikes) may occur as follows, 

as long as such variations are clearly 

documented, including the time and 

speed values and the reason for the de-

viation:

(i) Speed variations greater than the 

specified limits are acceptable for up to 

2.0 seconds on any occasion. 

(ii) For vehicles that are not able to 

maintain acceleration as specified in 

§ 1066.415(e)(5), do not count the insuffi-

cient acceleration as being outside the 

specified limits. 

(5) We may approve an alternate test 

cycle and cycle-validation criteria for 

vehicles that do not have enough power 

to follow the specified driving trace. 

The alternate driving specifications 

must be based on making best efforts 

to maintain acceleration and speed to 

follow the specified test cycle. We must 

approve these alternate driving speci-

fications before you perform this test-

ing.

(c) Figure 1 and Figure 2 of this sec-

tion show the range of acceptable speed 

tolerances for typical points during 

testing. Figure 1 of this section is typ-

ical of portions of the speed curve that 

are increasing or decreasing through-

out the 2-second time interval. Figure 2 

of this section is typical of portions of 

the speed curve that include a max-

imum or minimum value. 
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